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ENERGY CRISIS AND 
TRANSFORMATION 
CHALLENGES
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ENERGY CRISIS
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Price increases particularly high for gas

Historically high gas and electricity prices – avoiding gas shortage & cushioning the burden

Sources: EEX, EIA, ICE, NYMEX, Refinitiv Datastream, own calculations
© Sachverständigenrat | 22-322-05

Fast expansion of renewables is an important building block 
for limitting energy price increases in the medium term
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PROPOSED INTERVENTIONS IN THE (ELECTRICITY) 
MARKET DESIGN (SELECTION)

Ø Multiple proposals

1) Price caps for gas used for electricity
production

2) Different markets for technologies with
high and low marginal costs

3) Tax on windfall profits

4) Price cap for gas & electricity

Ø Interventions in the electricity market design 
likely worsen the situation

Ø Price caps increase the incentive to consume
electricity or gas

Ø Separation of the markets for technologies
with high and low marginal costs not possible 
without severe interventions (reason: trade 
beyond the power exchange, long term
contracts, imports/exports)

Ø If measures have to be taken, then taxation of 
inframarginal technologies least harmful –
but revenues might be low

Ø Tax the revenue from inframarginal electricity 
production whenever gas-fired power plants 
are marginal
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Consequences of the proposals are manifold:

Grimm/Ockenfels/Zöttl (2008)
Hirth/Maurer/Schlecht (2022)
Eicke/Hirth/Maurer/Mühlenpfordt/Schlecht (2022)
Ockenfels (2022)

https://link.springer.com/content/pdf/10.1007/s12398-008-0020-7.pdf
https://www.euractiv.com/section/electricity/opinion/the-greek-market-design-proposal-would-be-the-end-of-electricity-markets-as-we-know-them/
https://cepr.org/voxeu/columns/iberian-electricity-market-intervention-does-not-work-europe
https://www.wirtschaftsdienst.eu/inhalt/jahr/2022/heft/10/beitrag/optionen-und-herausforderungen-fuer-ein-neues-strommarktdesign-in-der-krise.html


PROPOSAL OF THE
GERMAN EXPERT COMISSION ON GAS AND HEAT

„GAS PRICE BRAKE“:

Household and small businesses:
Ø the state is to take over the entire

payment in December. 
Ø from March 2023: cost is reduced to 12 

ct/kWh for 80% of historial consumption
level or equivalent (no reduction to pre-
crisis levels). 

Big industrial customers: 
Ø „Gas price brake“ from 1st Jan. Cost of 

70% of past consumption is reduced to 
7ct/kWh (excluding network fees, 
subsidies subject to state aid law), opt in, 
Conditional on site perservation.

Special fund for hardship cases

Increase gas supply and reduce demand: 

Ø Joint gas procurement in Europe

Ø increase electricity generation capacities in 
Germany in the short term

Ø reduce the need for gas-fired power 
generation. 

Ø expansion of renewable energies

Ø gas savings of at least 20 percent by better
informing consumers and by financial
bonuses (savings premiums). 

Ø transformative steps that save gas in the
short term
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NECESSARY GAS SAVINGS IN THE EU
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Uncertainty about future energy supply remains high – gas savings are crucial

Estimated gas balance in the EU from 1. February until 30. 
September 2023 (McWilliams et al., 2023)

Gas storage levels in the EU (McWilliams et al., 2023)

Sources: Aggregated Gas Storage Inventory (AGSI), McWilliams et al. (2023)
© Sachverständigenrat | 23-065-01

Sources: Aggregated Gas Storage Inventory (AGSI), McWilliams et al. (2023)
© Sachverständigenrat | 23-065-01
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Sachverständigenrat zur Begutachtung der gesamtwirtschaftlichen Entwicklung (2023), Konjunkturupdate 2023/24



PRICE-DRIVEN GAS SAVINGS
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Industrial customers, commercial customers and households contribute to gas savings

Change in natural gas demand by European 
Union member state, 2022 vs 2021

Estimated drivers of change in natural gas demand in 
power, buildings and industry in the European Union, 

2022 versus 2021

Source: IEA at https://www.iea.org/commentaries/europe-s-energy-crisis-what-factors-drove-the-record-fall-in-natural-gas-demand-in-2022

https://www.iea.org/commentaries/europe-s-energy-crisis-what-factors-drove-the-record-fall-in-natural-gas-demand-in-2022
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Accelerated expansion of renewables requires extension of
eligible areas for renewables and accelerated permitting

Expansion of renewables and substitution away from Russian gas.

Sources: Bundesnetzagentur, Federal Government, own calculations
© Sachverständigenrat | 22-357-01
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EXPANSION OF ENERGY SUPPLY

Origin of German gas imports (in TWh)

Sachverständigenrat zur Begutachtung der gesamtwirtschaftlichen Entwicklung (2022), Jahresgutachten 2022/23



URGENT: ACTIVATION OF 
AVAILABLE CAPACITY

Ø Shift the merit order outwards
instead of abolishing it
Ø Re-activate nuclear & coal

Ø Mobilize capacity available in the
short term

Ø Increase incentives to build gas 
power plants

Ø Make hydrogen available (long
term contracts, network 
expansion)
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EXPANSION OF H2-READY POWER PLANTS
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2030
(reference scenario)

Conventional CapacityRenewables
Previous expectation

(until 2021):

If RE had been added on 
the basis of national 

expansion plans, coal-fired
power plants would have
been almost completely

replaced by gas-fired power 
plants. 

(Lignite completely
dismantled, hard coal with

low full load hours).

2021

20-30 GW generation capacity and climate friendly hydrogen are needed until 2030

Egerer, J., V. Grimm, L. M. Lang, U. 
Pfefferer. Kohleausstieg unter 
neuen Vorzeichen - Kurzstudie. 
Wirtschaftsdienst



SOCIAL BALANCE 
IS A 
SUCCESS CONDITION
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Particularly gas customers faced high uncertainty and a potentially high additional cost burden

CUSHIONING THE BURDEN FOR HOUSEHOLDS AND FIRMS

Particularly high burden for gas 
customers (here: households)

1 – Erdgas: Day-Ahead-Preis für Erdgas im Title Transfer Facility (TTF), Strom: Täglicher Preisindex für Grundlast am Strom-
Spotmarkt für das Marktgebiet Deutschland/Österreich (Phelix base).  2 – Durchschnittliche Futures-Preise der letzten 30 
Handelstage.  3 – Der Verbraucherpreis für Gas und Strom wird anhand der entsprechenden monatlichen Verbraucher-
preisindex-Komponenten und der halbjährlichen Durchschnittspreise (in Euro/kWh) berechnet.

Quellen: EEX, ENDEX, Refinitiv Datastream, Statistisches Bundesamt, Verivox, eigene Berechnungen
© Sachverständigenrat | 23-023-02
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THE GERMAN GAS PRICE BRAKE
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„New Normal“

Ø Establish the „New Normal“

Ø Subsidies depend on past
gas consumption but are
independent of actual gas 
consumption

ExpertInnen-Kommission Gas und 
Wärme (2022), Sicher durch den 
Winter – Abschlussbericht, 
31.10.2022, Berlin.

Bayaz, D., Grimm, V. (FAS, 
03.09.2022) Das ist unser 
Deutschlandtarif.



INCREASE ENERGY SUPPLY & REDUCE DEMAND
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„New Normal“

Lower gas prices reduce
necessary subsidies:
Ø Gas procurement
Ø RES expansion
Ø Activate nuclear, coal

plants
Ø Energy efficiency



EMISSION TRADING & CLIMATE MONEY GUARANTEES
TARGET ACHIEVEMENT & ACCEPTANCE
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Financial burden and discharge for households as a result of the national emissions trading scheme 
and the energy price reform
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imposed by the EEG surcharge and 
electricity tax in 2018
by income tenths2

€ %
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1 – Calculations are based on households’ spending on fuel and heating energy in the sample survey of household income and expenditure (EVS) for 
2018. The figures for 2021 show the price effect compared with this baseline year. The figures for the years from 2022 onwards show the financial 
burden imposed in each case compared with the previous year.  2 – The EVS only provides the absolute figures for spending on electricity. It is as-
sumed that all households paid 29.47 cents per kWh in 2018 regardless of their annual consumption. According to the Bundesnetzagentur (federal 
network agency), this is the average price of electricity for annual consumptions of between 2,500 kWh and 5,000 kWh as at 1 April. The EEG sur-
charge amounted to 6.79 cents per kWh in 2018.  3 – It is assumed that the planned maximum price of €65 per tonne of CO₂ will materialise in 
2026. This therefore constitutes the upper limit of the additional cost burden.

Sources: RDC of the Federal Statistical Office and Statistical Offices of the Länder, Einkommens- und Verbrauchsstichprobe 2018 
Grundfile 5 (HB), own calculations

© Sachverständigenrat | 20-406

Sachverständigenrat zur Begutachtung der gesamtwirtschaftlichen Entwicklung (2020), Jahresgutachten 2020/21, Kapitel 4.

Redistribution per capita – average relative
burden for income deciles



INDUSTRY 
TRANSFORMATION 
IS ACCELERATED
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Share of companies with negative gross margin due to a 
simulated cost exchange

Structural change and (most of all) efficieny gains within
industries have contributed to the decline in energy intensity

Increase energy efficiency, substitute fossil fuels by electrification and hydrogen

Sources: Federal Statistical Office, own calculations
© Sachverständigenrat | 22-194-04
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ACCELERATE THE DEFOSSILISATION OF INDUSTRY

Share of companies in selected manufacturing industries with a negative gross margin due to the 
simulated cost increase
Based on average values from the years 2016–2018
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Sachverständigenrat zur Begutachtung der gesamtwirtschaftlichen Entwicklung (2022), Jahresgutachten 2022/23, Kapitel 5.
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Wasserstoffimporte anstossen H2-Netzausbau europäisch vorantreiben

Combine LNG and H2 procurement, act at european level, build H2 networks

Sources: Bundesnetzagentur, Federal Government, own calculations
© Sachverständigenrat | 22-357-01

ACCELERATE
H2-IMPORTS, EXPAND H2-NETWORKS 

Sources: https://ehb.eu/maps/202209/index.html#5/48.980/11.931 - here: visionary H2 network 2030

Runge, P, C. Sölch, J. Albert, Jakob, P. Wasserscheid,, 
G. Zöttl, V. Grimm, Economic Comparison of Electric 
Fuels Produced at Excellent Locations for Renewable
Energies: A Scenario for 2035

https://ehb.eu/maps/202209/index.html


PROJECTED DEMAND FOR HYDROGEN AND SYNTHETIC ENERGY CARRIERS IN GERMANY 
(METASTUDY FOR THE GERMAN HYDROGEN COUNCIL BY FHG, 2021)
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SECTOR COUPLING IS THE KEY

Renewable
energy source

Heat
• Heat pump
• Blending into the natural gas network
• Boiler
• Fuel cell

green = sector coupling via H2
Power storage

• Battery
• Pumped storage power plant
• Fuel cell
• Gas turbine

Mobility
• Battery
• Fuel cell
• Combustion engine
• Gas turbine

Industry
• Refinery
• Steel production
• Ammonia synthesis
• Methanol synthesis

EWK (2020). Löschel, Grimm, Lenz, Staiß. Expertenkommission zum Monitoring-Prozess „Energie der 
Zukunft“: Klimaschutz vorantreiben, Wohlstand stärken – Kommentierung zentraler Handlungsfelder der 
deutschen Energiewende im europäischen Kontext. 

EWK (2021). Löschel, Grimm, Lenz, Staiß. Expertenkommission zum Monitoring-Prozess „Energie der 
Zukunft“: Stellungnahme zum 8. Monitoringbericht der Bundesregierung für die Berichtsjahre 2018 und 2019.
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ASSESSMENT OF INDUSTRIAL H2 DEMAND IN 
GERMANY WITHOUT RELOCATION OF PRODUCTION

Lower bound scenario ∆ between higher and lower H2 demand scenarios

Egerer, J., V. Grimm, N. Farhang-Damghani
und P. Runge (2023b), The Industry 
Transformation from Fossil Fuels to 
Hydrogen will reorganize Value Chains: Big 
Picture and Case Studies for Germany,



§ 20.6 Mt (12 %) of global 
production is traded between 
countries. 

§ Today, large exporters are 
gas producing countries.

§ The main exporters of 
ammonia derivates are 
Trinidad&Tobago and Russia.

§ The largest net importer is 
the U.S. followed by the EU 

§ Ammonia terminals already 
exist in 200 harbors 
worldwide.

Muster 25

GLOBAL AMMONIA TRADE FLOWS

Figure: Global ammonia trade flows and balances larger 0.1 Mt per year in 2019

Ammonia is the first available option to trade H2 at a large scale

Egerer, J., V. Grimm, K. Niazmand und P. Runge 
(2023a), The economics of global green ammonia
trade – “Shipping Australian wind and sunshine to 
Germany” Applied Energy, 334 (2023), 120661



GREEN, BLUE AND CONVENTIONAL AMMONIA

26

Upstream transition : 

§ Sustainable processes for feedstock 
production, i.e., electrolyzers for H2 to 
replace coal gasification and steam 
methane reforming (SMR)

§ Air separation unit for nitrogen (N2) and 
ammonia synthesis. 

§ Direct integration in existing transport 
infrastructure is possible.

Downstream transition : 
§ Today, more than two thirds of the 

ammonia production is used for 
mineral nitrogen fertilizers.

§ Transition could allow ammonia to gain 
a foothold in several new sectors

Blue ammonia is available faster, which allows a scaleup of infrastructure and applications

Egerer, J., V. Grimm, K. Niazmand und P. Runge 
(2023a), The economics of global green ammonia
trade – “Shipping Australian wind and sunshine to 
Germany” Applied Energy, 334 (2023), 120661



INDUSTRIAL VALUE CHAINS WILL RELOCATE
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§ Addition/removal of 
individual process steps and 
energy sources

§ Development of new 
infrastructures with regard to 
CO2 and H2

§ Expanded global trade in 
intermediate products (e.g. 
olefins, MeOH, carbon)

Egerer, J., V. Grimm, N. Farhang-Damghani
und P. Runge (2023b), The Industry 
Transformation from Fossil Fuels to 
Hydrogen will reorganize Value Chains: Big 
Picture and Case Studies for Germany,



GEOPOLITICAL 
CHALLENGES HAVE 
TO BE ADDRESSED 
UNDERWAY

28



RETHINK INTERDEPENDENCIES
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2020
Share of products with strong

import dependency in total 
imports

Trade value of products 
with strong import 

dependency

% 1,000 US dollars

1 China 45.1       208 19,003,594.60

2 United States 15.7       197 6,640,676.25

3 Switzerland 4.4       204 1,875,778.63

4 Netherlands 4.4       219 1,867,587.10

5 United Kingdom 3.2       222 1,331,753.42

6 South Africa 2.6       73 1,110,997.78

7 Poland 1.8       170 762,281.73

8 Japan 1.8       122 762,096.92

9 Czechia 1.8       173 742,687.21

10 Brazil 1.6       76 666,801.41

1 – The total number of products with the strongest import dependencies is 278. Natural gas was excluded in the 
calculation.

Sources: CEPII BACI (version 202201 HS17), own calculations
© Sachverständigenrat | 22-287-02

China dominates share of total German imports of products with the strongest import 
dependencies1

Dependence on …
Number of products 
with strong import 

dependency
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Extraction of critical resources/minerals is very
concentrated

Advance diversifcation and increase European production capacities

Source: U.S. Geological Survey (2021)
© Sachverständigenrat | 22-252-03
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CRITICAL RAW MATERIALS

1 – Projections based on the International Energy Agency (IEA) Sustainable Development Scenario, which indicates total 
demand in a scenario consistent with the Paris Agreement targets.  2 – Includes iridium, osmium, palladium, platinum, 
rhodium and ruthenium.

Source: IEA (2021)
© Sachverständigenrat | 22-234-01

Growth of global demand for selected critical raw materials over the period 2020 to 20401
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MARKET DISTORTIONS THROUGH SUBSIDIES
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Competition can be distorted by subsidies from third countries, but systematic assessment of 
the subsidies is hardly possible

Heterogeneous subsidy concept
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1 – CN-China, ID-Indonesia, UK-United Kingdom, MX-Mexico, IT-Italy, DE-Germany, RU-Russia, FR-France, US-United States, 
AU-Australia.

Source: OECD
© Sachverständigenrat | 22-218-01

Slow decline in subsidies for fosssil fuels
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© Sachverständigenrat | 22-218-01
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INFLATION REDUCTION ACT
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Tax credits for renewables and hydrogen should massively accelerate the scaling of a hydrogen 
economy

Evolution of hydrogen cost of goods sold through the
Inflation Reduction Act



Einschätzung zum Inflation Reduction Act Seite 5 von 9 
21.12.2022  

Elektrolyseure aufgebaut werden und damit einen limitierenden Faktor darstellen, ist zu erwar-
ten, dass aufgrund der bestehenden Investitionssicherheit und der damit verbundenen schnel-
len Umsetzungsmöglichkeit, ein wesentlicher Teil der jährlichen Produktionsmenge für Was-
serstoffprojekte in den Vereinigten Staaten aufgebaut werden und europäische Elektrolyseur-
hersteller ihre Kapazitäten in die USA verlagern. 

 

 

Abbildung 3: Entwicklung der weltweiten Produktionskapazität für Elektrolyseure Quelle: IEA, eigene Berechnungen 

Einordnung des Inflation Reduction Act 
Mit dem vorgelegten IRA zeigt sich deutlich, dass die Vereinigten Staaten einen grundsätzlich 
anderen Weg einschlagen, um den Hochlauf der Wasserstoffwirtschaft zu fördern, als es die 
Europäische Union und Deutschland vorhaben. Mit den Production Tax Credits setzen die Ver-
einigten Staaten auf eine klare angebotsseitige Politik mit dem Instrument der Steuergut-
schriften und Zuschüsse, die an mehreren Stellen der Produktionskette greifen, um Wasserstoff 
zu einem wirtschaftlichen Preisniveau dem Markt zur Verfügung zu stellen. Die Europäische 
Union und Deutschland setzen dagegen auf das Instrument des CO2-Emissionshandels und 
der Förderung der Wirtschaftlichkeitslücke nachfrageseitig. Dabei hat die geplante Ausgestal-
tung der Production Tax Credits folgende Vorteile, um den Hochlauf der Wasserstoffwirtschaft 
massiv zu beschleunigen: 

◼ Investitionssicherheit durch bekanntes und bewährtes Förderinstrument 
Mit den Production Tax Credits greifen die Vereinigten Staaten auf ein bei Investoren be-
kanntes und bewährtes Instrument zurück und sorgen somit für ein hohes Maß an Investiti-
onssicherheit entlang der gesamten Wasserstoff-Wertschöpfungskette. Im Kontrast dazu 
führen bei zeitkritischen Investitionsentscheidungen die engen Grenzen des EU-Beihilfe-
rechts zu erheblicher Unsicherheit und Startnachteilen. Hinzukommt, dass die Ausgestal-
tung der der Carbon Contracts for Difference und der Investitionsförderung in Deutschland 
und der EU noch offen ist. Angebotsseitig wirksame Instrumente wie H2Gobal sind bisher 
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GLOBAL PUBLIC GOODS BECOME EVER MORE IMPORTANT

Oil rents and number of coal mines by country
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Whether it's climate protection, health or peace - global cooperation will be crucial - even with
"unfriendly" states

Quellen: ECFR (2021) nach World 
Bank 2019, Global Energy Moniitor
2021, Global Coal Mine Tracker 2021
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Gradual dissolution of the rule-based order, Europe's strategic autonomy must be strengthened

China's direct investments in Germany between 
2005 and 2021

138 countries participate in the „New Silk Road“

2019 and later Not known2013–2014 2015–2016 2017–2018
Participation since:

Sources: Council on Foreign Relations, EuroGeographics regarding administrative boundaries
© Sachverständigenrat | 22-333-01

1 – The ten countries with the highest foreign direct investment in Germany in 2020, plus China and Saudi Arabia. 
LU-Luxembourg, NL-Netherlands, US-United States, CH-Switzerland, UK-United Kingdom, FR-France, IE-Ireland, AT-
Austria, IT-Italy, JP-Japan, CN-China, SA-Saudi Arabia.  2 – In the period from 2005 to 2021.

Sources: Deutscher Bundestag, Eurostat
© Sachverständigenrat | 22-205-03
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Increasing role of global public goods

Interdependence can be „weaponized“ –but is also needed to address global challenges

DIVERSIFICATION & GLOBAL PUBLIC GOODS
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